Tail-flick test: II. The role of supraspinal systems and avoidance learning.
It is held that the tail-flick test of pain depends on a spinal reflex because a similar response is observed in spinally transected rats. But when subjects were manually held and a cool heat setting was used, supraspinal systems facilitated the response (Experiment 1). This effect did not depend on the rate at which the tail was heated (Experiment 2) but rather on the co-occurrence of visual, auditory, and tactile cues that predict impending pain (Experiments 3 and 4). Subjects rapidly learned to exhibit a tail movement during these co-occurring cues, and this avoidance response was instrumental in nature (Experiment 5). Optimal learning was observed when the visual signal was presented 8-12 s before a heat-elicited response is normally observed (Experiment 6), and a low dose of morphine inhibited the performance of the instrumental response (Experiment 7).